XAS data were analyzed using the software based on the IFEFFIT library, ATHENA and ARTEMIS. 1 The XANES spectra were separated into different chemical species using the Linear Combination Fitting (LCF) analysis. Normalized spectra of the corresponding metallic Fe,Co, FeO, CoO, Fe 3 O 4 , Co 3 O 4 , Fe 2 O 3 , fresh ferrite and cobaltite were used as predictor components. EXAFS fits were performed employing two clusters of atoms, one having the absorbing atom in tetrahedral site (A site, considering the general formula of a normal spinel AB 2 O 4 ) and one having the absorbing atom in octahedral site (B site, considering the general formula of a normal spinel AB 2 O 4 ). 2 Within this model, the parameter x b (M) is the fraction of A (Fe in FeCo 2 O 4 or Co in CoFe 2 O 4 ) cations in octahedral sites. Consequently, the occupation of tetrahedral sites by B cations, which also corresponds to the inversion parameter γ, is defined by the parameter x a (M)=1-x b (M). It has to be noticed that the fraction of M 3+ in B sites must satisfy the requirement x b (Fe 3+ )=(2-x b (Co 2+ ))/2 in the case of CoFe 2 O 4 and x b (Co 3+ )=(2-x b (Fe 3+ ))/2 in the case of FeCo 2 O 4 . In the two clusters used for simulating EXAFS spectra, the coordination numbers N i were kept fixed, whereas R i (interatomic distance of the i th shell), 2σ i 2 (mean square displacement about the half-path length of the i th path) and E 0 (energy shift) were free to vary.
Then the fitting procedure was improved considering the effect of tetrahedral next-nearest (NN) neighbour on the octahedral sites, as suggested in literature. 2 Assuming a statistical occupation of tetrahedral sites by Fe(III) and Co, the magnetic pattern of the octahedral sites was fitted with the proper number of sextet obtained by applying a binomial distribution:
6 -P(m) represents the probability of finding m Fe atoms in a shell of NN neighbor tetrahedral sites, depending on the degree of inversion, . The obtained results were used to determinate the numbers of sub-components of the octahedral sites and their relative area.
Reactivity experiments were carried out by loading 400 mg of the pelletized sample (with particles diameter ≈0.25 to 0.6 mm) in the fixed-bed quartz flow reactor with an internal diameter of 12 mm and a length of 30 cm. Table S5 : 80 K Mössbauer parameters for iron cobaltite and cobalt ferrite. P(1), P(2), P(3), P(4) represent the different NN neighbour configurations. δ is quoted to α-Fe, using a 6-lines calibration. 
